Different Air Distribution Principles in an Aircraft Cabin by Nielsen, Peter V.
Different Air Distribution Principles in an Aircraft Cabin


Abstract

Traditionally air is supplied to the aircraft cabin by either individual nozzles or by supply slots. The air is expected to be fully mixed in the cabin, and the system is considered to be a mixing ventilation system. This paper will describe experiments with a number of different air distribution systems known from other applications as:

	Mixing ventilation
	Displacement ventilation
	Vertical Ventilation

and finally a system which can be combined with one of the above systems, namely a 

	Personalized ventilation system

The experiments are made on the scale of 1 to 1 in a short left side section of a Boeing 373 sized cabin with four seats. The four persons are simulated by thermal manikins. The air supply is up to 10 l/s · person. Velocity, temperature and cross-infection risk are measured by hot spheres, thermocouples and tracer gas at the manikins. 

The mixing ventilation system gives a rather high level of draught compared to the displacement ventilation system, and especially compared to the vertical ventilation system. This is also an experience which is obtained in other applications as in air distribution of an office. The displacement ventilation offers some possibility of stratification in the cabin, and thus a lower risk of airborne cross-infection, but the vertical temperature gradient may be high. 

The described personalized ventilation system is based on an air supply through the textile surface of the seats. It is shown that a high protection from the cross-infection risk can be obtained. The experiments with personalized ventilation are made both for different locations of supply openings (headrest, pillow and different seat segments) different directions and levels of draught and different combinations with the general systems as mixing ventilation and displacement ventilation. 
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